The objective of this study was to explore the relationship of prior traumatic history, coping styles, and post-traumatic emotional growth in participants diagnosed with lung cancer.
The intent of this study was to explore the relationship between prior traumatic history, coping styles, and post-traumatic growth in participants in the ongoing study "Understanding the Prognostic Significance of Circadian Disruption in Lung Cancer and Piloting an Intervention." This thesis will explore the cancer-related emotional growth as defined by the Post-Traumatic Growth Inventory (PTGI). This inquiry explores the notion that the person's coping style could be related to emotional growth, related to the cancer experience.
Coping styles are defined as a person's responsive approach toward stressful information (Roth and Cohen, 1986 ). This finding is important in this study as the person's style or approach toward a traumatic event has been shown to have implications in latent emotional growth following a stressor. A study by Pineles et al. (2011) found that "individuals who are relatively highly reliant on avoidant coping strategies and relatively highly reactive to trauma reminders may be at greatest risk of maintaining or potentially increasing their PTSD symptoms within the first few months following the trauma" (Pineles et al., 2011) . This study emphasizes the importance of the style of coping an individual uses facing trauma and its aftermath.
The Post-Traumatic Growth Inventory (PTGI) is a pencil-and-paper measure of growth and is based on five factors: relating to others, new possibilities, personal strength, spiritual change, and appreciation of life. According to a study on breast cancer patients using the English version of the PTGI scale translated into Chinese (CPTGI), M. W. Chan states that, "Findings showed that negative cancer-related rumination partially mediated the relationship between negative attentional bias and PTSD symptoms, while positive cancer-related rumination partially mediated the relationship between positive attentional bias and PTG" (M.W. Chan, 2011) . This study highlights the importance of positive thoughts regarding the cancer. This suggests that cancer provides an opportunity for modification of thought processes that may result in emotional growth. By focusing on the latent potential positive outcomes, and taking an active coping style in their approach to thought patterns, the focus may allow for emotional growth.
Current research suggests that self-reported patient coping styles play a role in potential psychological growth following a traumatic incident (Tedeschi, R. G., & Calhoun, L. G., 2004) .
Additionally, a study by Schroevers, M. J. and Teo, I. found that "greater use of the coping strategies, instrumental support, positive reframing, and humor was associated with more posttraumatic growth" (Schroevers, M. J. and Teo, I. 2008) . As a lung cancer diagnosis can be considered a traumatic event due to the often grim prognosis. A study on those diagnosed with lung, neck and throat cancer found that 53% of participants (n=63) met the diagnostic criteria for Post-Traumatic Stress Disorder six months following lung cancer diagnosis (Kangas, M., Henry, J. L., Bryant, R. A., 2005) . This diagnosis also carries a stigma attached due to the negative connotation with smoking that may add to the additional stress of the diagnosis (Chapple, A., Ziebland, S., & McPherson, A., 2004) . Because of the traumatic nature, it stands to reason that a patient's active coping style could play a role in post-diagnosis emotional growth. There is currently a growing body of research, in the context of breast cancer, exploring the role of prior trauma and the effect such previous incidents have on the potential post-traumatic growth (Antoni, M.H. et al., 2001 ; Carver, C. S., Antoni, M. H., 2004; Tomich, P. L.; Helgeson, V. S., 2004; Sears, S.R., Stanton, A. L., Danoff-Burg, S., 2003) . However, little research has been done on these measures specific to lung cancer patients.
In a study focused on benefit finding as a predictor of better long-term adjustment among breast cancer patients during the first year after diagnosis, Carver and Antoni state that finding benefit was related to higher stage of diagnosis and higher age (Carver C.S., Antoni M. H., 2004) . Benefit finding in a traumatic situation might be considered an active coping strategy, in that it requires positive reframing in a distressing situation, which could be considered a constructive action.
Tomich and Helgeson's study, also on women breast-cancer patients, state that there is a growing body of research that suggest that the more trauma someone experiences in their life, the more value they may find in the diagnosis. The study states that this may be because their life experiences have provided the opportunity and allowed the person to initiate and develop better coping skills (Tomich, P.L., Helgeson, V. S., 2004) . Interestingly, R.G. Tedeschi and L.G Calhoun (2004) state that there are multiple distressing outcomes when individuals face trauma and, because of that, the focus of much of the research is on the potential negative outcomes. However, empirical evidence highlights the potential of positive changes in perspective due to an individual's willingness and ability to find meaning and adapt during a trauma. Thornton et al. (2012) found that higher self-reported levels of trauma also yielded higher levels of perceived benefit. Also, Thornton et al. suggests that there are predictive factors in emotional growth following a traumatic experience (Thornton et al., 2012) . According to this study, benefit finding is positively related to how much impact a traumatic event produces.
Reports of benefit finding after lung cancer were higher in patients who experienced more intrusive stress symptoms related to their cancer. The measure of intrusive stress symptoms that was used may also be indicative of cognitive processing, which may be consistent with the theory suggesting that benefit finding arises as a result of engaging with a highly stressful event.
This study also found that lower levels of perceived stress were related to higher levels of benefit finding (Thornton et al., 2012) .
This seemingly paradoxical pattern of outcomes is consistent with Tedeschi and Calhoun's (2004) trauma theory that trauma is necessary to experience post-traumatic emotional growth and highlights the complexity of psychological response to a life-threatening illness like lung cancer. Andrykowski et al. elaborates on Tedeschi and Calhoun's findings, stating that trauma is needed to trigger post-traumatic emotional growth and that greater growth was found consistently with greater negative stress (Andrykowski et al., 2015) . An article by Zoellner & Maercker (2006) repeats this finding. They emphasize that patients may report that, without the trauma they are experiencing, they would not have been forced to live in a better way (Zoellner, Maercker, 2006) .
Highlighting the role of the participant's appraisal of the cancer diagnosis, M.J. Cordova and colleagues (2007) studied participants with breast cancer states, finding that demographics such as age and perception of cancer were associated with greater growth. Additionally, the authors suggest that, "Psychosocial interventions should be sensitive to the potential for PTG, both in treatment design and in assessment of outcomes" (Cordova et. al, 2007) .
Hypotheses
Based on the literature reviewed, it was hypothesized that among patients with lung cancer, higher levels of reported traumatic history would be associated with higher levels of reported active coping styles (Hypothesis A, Figure 1) ; participants self-reported active coping styles would increase reported levels of post-traumatic growth (Hypothesis B, Figure 1 ); and finally, participants reporting higher levels of prior traumatic history would have increased reports of post-traumatic growth (Hypothesis C, Figure 1 ). 
Procedure
Research assistants conducted a one-hour interview with enrolled participants during which demographic and medical history were collected. Participants were provided with selfreport questionnaires: self-report measures of demographic variables (age, cancer stage, income, etc.) to complete at home, as well as measures of trauma history, coping, and post-traumatic growth. Participants were provided with a $100 gift card when questionnaires and home-based data collection were returned.
Measures
To report traumatic history that participants had experienced, this study used the Trauma History Questionnaire (Appendix B). According to B.L. Green (1996) , the Trauma History Questionnaire (THQ) is a 24-item self-report measure that examines experiences with potentially traumatic events such as crime, general disaster, and sexual and physical assault using a yes/no format. Participants are asked to provide the frequency of events they may have experienced (Green, 1996) . THQ was the sum of how many traumatic incidents the participants reported experiencing (Hooper, 2011) .
To record coping strategies, this study employed the Brief COPE questionnaire (Appendix A). As stated by C. Carver, the Brief COPE survey is a shortened version (28 item self-report measure) of a previous coping survey shortened to take in to consideration time constraints on participants in applied settings (Carver, C., 1997) . The subscale that was used measured active coping, yielding one variable for use in the statistical analyses. Active coping measures were scored by adding the two items on the questionnaire packet that screened for that style of coping (item 2 and 7, Appendix A).
This study also utilized the Post-Traumatic Growth Inventory (PTGI) to measure emotional growth (Appendix C). R.G. Tedeschi and L.G Calhoun (1996) state that the PTGI was initially designed to measure and report a perceived benefit in response to trauma (Tedeschi, R.G., Calhoun, L.G., 1996) . This questionnaire is a 10-item self-report keyed specifically to cancer-related emotional growth following diagnosis. The PTGI score was scored based on the sum of all responses.
Data Cleaning and Statistical Analysis
Two research assistants entered questionnaire data into independent databases. The databases were then compared to ensure correct entry. After cleaning data, questionnaires were scored before analysis. Descriptive data in the form of means and standard deviations were calculated, outliers were identified, and summary variables were evaluated for normality using visual examination of histograms. Box plots were used to identify any outliers in the coping, trauma, and growth measures. In an effort to meet the assumptions of the statistical tests to be used, natural log transformations were performed on the coping (BriefCOPE), trauma history (THQ), and post-traumatic growth (PTGI) variables, as none appeared to be normally distributed. Linear regressions testing for significance were run using the natural log transformed data. Significance was set at the p value at less than 0.05.
Tests of Hypotheses
Hypothesis A was tested using hierarchal linear regression. Control variables (age at diagnosis, cancer stage, income) were entered in the first block. Trauma history was entered in the second block as the independent variable in a regression examining the dependent variable, active coping.
Hypothesis B was tested using hierarchal linear regression. Control variables (age at diagnosis, cancer stage, and income level) were entered in the first block. Active coping was entered in the second block as the independent variable in a regression examining the dependent variable, cancer-related PTG.
Hypothesis C was tested using hierarchal linear regression. Control variables (age at diagnosis, cancer stage, and income level) were entered in the first block. Trauma history was entered in the second block as the independent variable in a regression examining the dependent variable, cancer-related PTG.
Post Hoc Analysis
A hierarchal linear regression was run a second time on hypothesis A, hypothesis B, and hypothesis C with gender added to the control variable block. The data was then split by gender, and Spearman Rank correlations were run to evaluate the association between active coping and PTGI among men versus women.
Results
Sample Description Participants in this study ranged in age from 41 to 78 years at time of lung cancer diagnosis with a mean age of 58 years. Thirty of those enrolled were female and ten were male. Income levels before taxes had a large range with a mean that fell within the range of $30-39,999. Table 2 presents mean and standard deviation for annual household income, diagnostic age, and the scored psychosocial measures reported and for THQ, PTGI, and COPE. Test of hypothesis A and C proved nonsignificant. However, test on hypothesis B (active coping/PTG) had a significant positive association. Table 3 presents the results of hierarchical linear regressions which were performed to examine hypotheses A, B, and C, adjusted for the controls of stage at diagnosis, age at diagnosis, and annual household income. The addition of gender to the controls revealed that gender was a significant predictor of association between coping and post-traumatic growth. The association of active coping and PTG was significant for men (r = .81, p = .003, n = 10) but not for women (r = .31, p = .11, n = 28). Table 4 and Table 5 presents scatterplots the hierarchal linear regression of active coping and cancer-related PTG split by gender with additional controls of stage at diagnosis, age at diagnosis, and annual household income. Table 4   Table 5 Discussion
No associations were found in this study between traumatic history and active coping styles (hypothesis A). This finding was contradictory to the literature reviewed. A more in-depth exploratory look into types of trauma and the severity of those events might yield different results, but was outside the initial scope of this study. Further research could be done to continue to explore the associations of trauma with the development of personal coping styles. The THQ also provides participants the opportunity to rate how severe their traumatic experiences were.
Thus, future analyses could explore the severity and magnitude of events and their relationship with coping styles.
There was not a significant finding between traumatic history and post-traumatic growth (hypothesis C). This was directly contradictory to Tedeschi and Calhoun's (2004) study and Andrykowski's (2015) corroboration and elaboration that trauma is not only a factor in posttraumatic growth, but is necessary. This study focused on the number of events that the person experienced and not the severity--a possible factor in the results found. Further research is needed to explore the relationship between these variables, the severity of traumatic events, and the other psychosocial factors that could play a role in emotional growth following a traumatic event.
The finding of positive correlation and significance between active coping and posttraumatic growth (hypothesis B) is potentially clinically relevant. It is important to note that this data was collected at one point so causation cannot be inferred that one led to the other. This finding corroborates previous studies. However, because traumatic history did not have any significance within the analysis, it suggests that it is not what happens to the person but what they do with those incidents. Developing and encouraging active coping skills and styles may lead to more emotional growth following a traumatic event. Clinical interventions that endorse active coping skill development may have potential to make a profound impact on both short term and long term quality of life post diagnosis (Carver, C. S., Antoni, M. H., 2004) .
Post hoc analyses of the relationship between coping styles and post-traumatic growth with the addition of gender to the controls gave interesting results as well. The men in this study that endorsed active coping techniques reported higher levels of post-traumatic growth ( Table 5 ).
The women seemed to display higher levels of active coping overall regardless of PTG. This is especially interesting because a lot of the research with active coping and post-traumatic growth in cancer patients has been focused on breast cancer patients and predominately on female participants. Carver and Antoni's study of breast-cancer patients found that benefit finding was related to higher age and stage of cancer diagnosis (Carver, C.S., Antoni, M. H., 2004) .
However, a similar result was noted in a study by Thornton and Perez (2006) on men with prostate cancer. This study found that those participants using positive reframing and emotional support had higher levels of PTG (Thornton, A. A., Perez, M. A., 2006) . The cancer diagnosis and modification of the patient's daily life may provide an opportunity for emotional growth.
Lung cancer is more commonly diagnosed in middle to later ages of life and may also account for the post-traumatic growth with the men in this study.
Lung cancer diagnoses are potentially traumatic and often comes with grim prognosis.
Because of the troubling nature of this particular cancer, it is especially important to focus on the well-being and quality of life for the person affected. Lung cancer is frequently diagnosed in mature adults while in their later stages of life. While a person's coping styles may have been developed in earlier stages, it is still possible for the patient to develop new coping skills. This study suggests that a more active coping style can lead to more emotional growth following a diagnosis. Despite the older age of most cancer patients, emotional growth is still possible. It is important to focus on every stage of life as a potential for learning and growth, illness or not. The human experience relies on growth, both physically and emotionally.
Findings from this study have implications for the physicians and therapists of those diagnosed with lung cancer. The study contributes to the knowledge that coping styles have a relationship to potential emotional growth in a traumatic event, such as a lung cancer diagnosis.
Combined with the findings in this study that trauma history, socioeconomic status, and income had no relationship, it could be encouraging to promote active coping skills in therapeutic settings. 
